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ABSTHACT 
Pnmhemiurus noblci n, r.p. (Trematodu: Hcmiuridne) is tlescrlhed hom the 
stomach of tlu~ Pnt:ific sardine Sr1rdinor1s roerulca, Ohhl;!rvntinns on livi11p; and 
mounted specimens of Tubulovcsicula limlbcrgi (Trematoda: Hemiuridue) are 
discussefL A Il('W locality and 1bn1e new hosts Jor the latter species nrc reconled. 
The matPrial for this study wa.s oiJlaincd in NtlYt'mlwr 1900 from 
fif'lw:- (·oHer•trrl at Dahia (ll' San Quintin. Baja California~ lVIf'xieo. The 
writer i~ p:ratt:'fnl to lhe BenudettP Foundation .for Biological He-st'urch Jor 
lht> opportunity to par!idpatt" jn thl'ir endeann·:- in Baja California. The· 
'Yrflcr wnul{l also like to ncknuwledgt' thl' assi~lunce of Dr. Elmer H. Noble, 
Profes;;;or of Zoology at the Santa Barham campus of tlw lJnin•rsity of 
Cali[orniu. 
).!aterials and Methods 
Eighty~thn~P Ii~hes nf sixtet:n different 5Jlf'Cie!i: were uulupsietl and 
their stnmuehF- eheeked fur di!.!t•netic trematodes. The worms were fb:c-d 
with or without slight con~r.glu~s pr~:-;nn~ iu warm Gil~on\• Fluid and 
Elored 1n '/0 per cent etbr1 alcohol. All of llw worm~ we-re prqmred in tlw 
u:sual nwnner aml were sluim•d with Komhau~er's Hnt:matuxylin. Dnn-ring:-
Wt>re madl! vtilh thP aid nf a camera ludda am1 an upright minoprnjcetor; 
meu~un•mt•uts are in milliml'ler5. 
Parahemiurus noblei, Ht'W sppcie~ 
(Fig. I l 
DESCIHPTJtr:.'l: (Ba:;:ed on twenly a;\ult srwcimen~; aYeruges in paren-
the~es.) Body cyHnclrienL 1-rith ect'oma extt'ntleJ or uot; eutin1lur dt•nticula-
tinns l'ntire to len:•] of :-;.,•minal Yeside. lht•n t:nntlnuing, only on ventral 
1This study \Yil!i :mppoded in purl by grants NSF'-G 11·H3 and NSF-G HH 70 
from the Nationnl Science Foundation to the Beaudvtte Foundulion for Biological 
Rest•ntTh. 
Figure L Parahemiurus noblei n. sp. Composite druwing of mature adult. The u 
terinc coHs lmve been reduced to numbet's below nven1ge conditions nnd eggs 
omitted in order no! to ol1scure othee organs. A: ventral view; and D: lateral v.ie>'l'. 
PACIFIC NATt:HALlST VoL. H. 1'\o. lO 
!-'urface. tn beyond lhe vitellaria. Vndenticulated dorsal area widening 
posteriorly. Soma length 0.46 · 1.15 (0,668); sumu width 0.12. 0.37 
\0.206) allevel of vitellaria. Ecsoma sometimes completely invaginated or 
L'xtended as far nl"i 0.30 (0,149), ringed with fine hut distinct suh-cutieular 
~triations. :i\•louth subterminal. often surroundl'd hy a variahle number o{ 
papillae, Small preoral lip present. Om! sucker subglohulur, I)JJ4-2. 0.058 
(0.0:}.9 average) long l1y OJJ38-0.05:J. (0.046) wide. Prcpharynx ah~enL 
Pharynx 0.030 · 0.0•15 10.037) long and 11.028 · 0.0•10 (0.0:>2) wide. Eso-
phagus ::;horL Cecum \'arial1le in width, sometimes extending inlo ccsoma~ 
~nnwtinH.·~ not, A<v·ctuhulum 0.075 v 0.145 iO.lOl) in diumeler. Distance 
[rom posterior margin of acetabulum to antPrinr em) 19.1:1 · 40.91 C:H.79) 
per eenl of iotal soma. lt•nglh. 
Cenital pore metlian, ventral to anterior part uf oral sm:kt:r. Short 
gl'nital atrium presenL Muscular hermaphroditic duel long und slender~ 
f'x:b::nding iu u po::;tenHlorsal direction to about the re-nter uf the acetnbu~ 
lum. Pars proslatica :HliTDmHicd by a large nmounl of pHt'ltutie gland 
maleriaL exlt•miing posteriorly from hennuphroditic dud to pa~t tlw 
Sl:-minul V(•sidc, then L'Xlt'!Hiing anteriorly in a widr1 somclimt•:- S-shaped 
loop ln connect \Vith llw seminal w:-ide at its anterior margin. Last portion 
of the pars prostatieu consif:tiug of narrower luhe with little or no glandular 
materiaL Seminal ve>ide ovaL O.IH2 · 0.114 (0.074·1 long nnrl 0.0:3B · 0.105 
(0.055) wide. Distance from posterior margin of seminal ve:dcle !n u:nte·rior 
end 37)19 ~ 69.00 (<1,9JJ2) per cenl ol lolal soma leugth, Seminal ve!'ide 
wall varying in thickne:"s from 0.002 to 0.01:'1 lO.OOr[) independf'otly of 
the .:c:.ize of thr vt"'f.iclr: or nf the amount of spermntic material cont;:dnt ... d in it. 
Teste:.; 2, tandem, glohnlar to flattened iantcro-postcriorly) depending 
on the amount of ulcrinc material, lonehing Pach other. Bituated at the 
lcn~l of, au!l po~terior to, the seminal n·R.ide, the latter heing dor;;aJ to 
the t•,;les. Antt·rior leslis 0.012 -OJI68 l0.036) long ami O.OH- 0.159 
(0.0761 wide; poslPrinr trstis 0.020-0.052 (O.D:i4) long and 0.055 · 0.127 
(0Jl82) widt•; flor:-.al ends of both h•:-te;.; oflPn attenuated, va)':.a dfvrt•ntia 
e~dending anten:Hlur!ially or don•all:r toward posterior mart;"in ,;[ Bemi11Ul 
n-'$ide. Ova!'~r oval. flattened pu:·<ll•rior margin, uflcn obseun•d by ukru~; 
0.027- 0.07[~ i 0.0;{9) long and 0.055- 0.14.8 ( 0.081) \ddc. Distant•e !rom 
posterior margin of ovary to anterior end 55.65-38.18 (65.4~d·J per cent 
of total soma length. Vitdluria 2 compact lobes, wiLh entire or ~lightly 
indented margin~. jui't posterior to and touching ovaty; }p[t lnhe O.(Jd.() · 
0.091 (0.(1501 long and 0.055-0.105 10.07'1·1 wide, right lobe 0.0:12 · 0.031i 
(0.051) long and O.Q~·j.(} » 0.096 ( 0.()59) wide. Uterine seminal reeeptade 
presen! a:- part o[ Iirst coil" of uterus, ecden~in~. f Ali 3JH"cimens were m 
gra\'id lhut region uf ;-:.emimd receptade wa:- obscured; il~ pre~enee or 
ak."eiH'C >nt~ unl. ascettainerL l Uterus infrequcrHiy !•xtendiug iuto ecsoma1 
HSUalJy tK'Cllpying most or the post-i'f'minaf \'eside region with tightly 
pueketl coils, eonlinuing nnleriorly us a ::.inglf• lube nne! alta('hing to pos-
terior end of hermapllmditic dueL 
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Exeretorr pore situated terminally at posterior end of ecsoma. E:-:cre· 
tory duet wide. tlistiuet, hifurcating at level of anterior testi~ uud conlinuing 
anteriorly as two extrueccnl arm5 uniting dorsal and just anterior lo junc-
tion of oro] snekPr and pharynx. Eggs 0.022 · 0.031 JJy 0.009 ~ 0.01:) ( 0.027 
hy 0.011). 
This :.:.pecie:f is named for Dr. Elmer R. Nohle. Professor of Zoology 
and Parasitology at Lhe linivenilty of Cnliforniar Santa Barbnra. 
TYPE SPEcn::s: Parahemiuru-" merus (Linlon. 1910) \Voolco~:k 
1935). 
HosT: Surdino~~ cucrulea; Sardine. Fivt• out of seven ho~ls infeded. 
LocAT!OX: Stomach. 
L,OCALITY: San Quintin Bay! Buja California~ Mexico. 
HoLOTYI'L .u<D PAHATYPE: L:.S.N.M. Helm. Coli. No. 5967L 
DIAGNOSIS: Parulwmiurus nobld is similar in generalappPnraneP to 
P, m£nM (Linton~ l910J \\ioolcock {l9B5) hut diffl'rs in tlw extent of lht· 
cuticular denticuiution~ and thC' rdutive po~itions of the internal organ:-. 
It differs from P. anclwvirw PPn•ira ct Vaz (]930)~ in thP nal11re of the 
euliculnr denticuJalinn~. P. rwblei rliffers from P. /!ardinae Ymnaguti 
(19~i4) in the re·latin· positions of lhe internal organs, the l{•ngtl1 of the 
lu,rmaphroditie duct, and th1~ shape of the vitellaria, I! r.liffl•rs 'from J>. 
tws!ralis Woolcock {1935;. P. dogieli Sktjabin l'l Gushanskuja il95,l-) 
and P. lovrttirw Crowcrofl (1947) primarily in th(' shape of the sL·minnl 
n•,;ide and in the Pxtenl of lohntiou iu the vilcllaria. P. nohlci i:- di:::tinctly 
different from P. oatc.'ii rLdper et Atkin.30H1 191,-l.,l SkrjahJn Pt Gnshans~ 
kaja ( 195tl,) in tiH: iohation of the vildlaria, aml from P. ('Cnadori IVlanter 
(19-40) iu the relatire rizl'r:; nf the ncelahulum and oral su(·ker. It difft"rs 
rrom P, clupmw Yamaguti (1953) in the nature and slmpt· of tlw E"eminal 
VPEicle and in the extreme diffe-rem~es in size: and from P. seriolae Yama-
guli (1934) in the size or iL"' seminnl yesidt•. 
DrscUSS!ON: Like many of tlw ~e1wra .in the family HPminridaf'~ 
Parahemiurus js in neefl nf exleni'ke revision, The difft•rence.'\ among most 
of the species are s.iightr anJ the varintion within a 3-Pf'l'k•s Jms not heen 
studied in enough (letniL There appt•nr:.; tn be a11 interspecific rlifien·nrt~ 
in tnlul size ('which indudt•s inlcrnal organ she) among the memlwrs o( 
this ge11us. Statistical meam; of the ehuractf"rs of each .spedei< may demoH-
,;;trale !his difit:rf'tH'{\ hut wlwllwr this crilf'rion b HCC'(~ptahle llB rlt•limiting 
one species from anothE<r is u polemical pmhlem, Unfvnum.Ilely. this 
prohlem rnnnot L~!: uppwal'hrfl thrnugh tlw use of type ~pvcimfns and 
de:-t·riplions as lhey are now pn·senled in Lhe litvmlure. N"t~w ::;pedrnen:S 
must be enlleclt•d and aU treated idPnlicaUy. Tn,_matndv laxmltlmlst.- ~hould 
hal,itnaHy U<'ie mm·;~ tlum lwo or three spednH:ns for :<pl'dt•s rle"-<criptiou~. 
Po:;sihly the only ;;;olut:ioo to this pnrtic11lar prohlem will !u~ Lhe appliculimt 
of sHil::-pedfk tnxonomic caJf'f!.Ol'it>.:-. 
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Another pruhlem oflen t'ueounten·d is that of change in the lnug:uage 
u:st~fl lu rlescrJhe lremutode:-. i\'lanv time!'\ an organ i:- id(:'ntifitffi one wav i11 
1900~ anotlwr war in 19;~0, unfl still another -way in 1900. It is a1:-o difficult 
ln a:,;eerlain lo ,.,:l;at a writf'r ls rPfl'rring when l;e devise~ unique l.l·ehniques 
of tlc~niption. An examplP ca11 he drawn from Puralrcminrus: \Vdter:". 
de!'lerihe tl1e posillon of an organ us a function of the length of the worm. 
und it is JSometinws difficult to know wlwther the >niter has iududt•rl Jbe 
length of lhe Pci\oma or not 
The fadon:. mPnliunPd in tlw ahon~ paragraphs. t1emon:;.tralP thP need 
uot nuly for a re-t•,·aluatinll of the ~pede,: proltlem in tremalode luxonomy, 
hut a\::o for u ~!nntlurdhmtlnn of tht> Jangunge uml tlw morplwlogkal ebar~ 
at·ters U~Nl ln de''triptiuns, The lll't'd for a univer~al codJng sy~lenL 
preferably in malht'mnti<'ul tt•rm:-;. i>J het'oming apparenl. Wlidwtwr and 
Sokal t 19571 have dt·,·eloperJ a .":'talistical method for deserihiug relution-
sllip~ umnug ,t:rwcies hused on analy~e;S of correlution f:oefrlcit•nLE computed 
fnr n Jarge n11rnlwr of cbaraeter;; for eat·h ~pPdt""'. Thcr pnin1 mH thul tlteir 
~lt11ly senes primarily ln illu;;:trale n nwthn<l thul can hP u:-;erl lo rernon· 
f<OHlt' uf lhe suhjl'clive him: from taxonomy. Their melhnd mar he I'ODWWhnt 
unwieldy fur the trcmntodt• l!LXUIH)Bli:-:4 hut it suggest:; that there are ~tatiF~ 
liLa! JH~eednres that coi!Ifl lR• utilized to ~tabHiz:~. the nomenclature on the 
specific ieVPL 
Tubulovesicufa lindbergi (Layman. 19:10) Yumaguti, l9:).J. 
(Pig. 2_l 
This lwmiurid was found in the stomach;;; of lhrec ~(ll'l'ies of fish: 
1) Leptocot.lu:i unnalu.~ aw;tralis; fum· out of $ix fif:;h infected; 
un·rng{~ nurntwr of worms fll'f infected fi~h, .:!1..8. 
2 I Pamlit:l!lhys cali}vrnicus; four out nf eleven fit"h infected; 
average number nf worm~ pt"r tnfeded fish, l.3. 
'1) 1/)'f'-"'P·'c/la gullu/ula gullulnla; sixlt'eu out n[ twenty fish 
infe('ted; averap,e m1mlwr of wnrml'1 p(~r infeclL•d fish. 10,2. 
The ~enus Tubulot·t~8iculu ha:;. bet~n in a !"!tale of eunfu:;ion for some 
time. the )Himury n·a«:on l1eing the exlslt'IICL' of species deseripiions based 
un very few specimt"'tlS. h~ S!)t?ciL•s have heen reduce;) to ~-ynonomy hy 
1\'lnnter (l9:1Tl and Sogundares-Rernnl 11959) tn the point Lhnt on[y four 
n•mai11 of the original twelvr. 
T. linJbergi ha~ ref'ein'd th{' majority of the :-ynnnyms and was m:Hit• 
tlw typr~ ~pPcit~;i of the geuu~ by Sng;andure~-Bernul in 1959. McCauley 
i 1960) rede~t:rillNi T. lindbt·rgi from mat<'rlal ohtuined from Newportt 
( lregou. and ohsen'etl that there wa,~ con,.iderahle variation in the ehar-
tH'lt'r:-1 tl1ul han• heen usctl lo distinguish one species from another. 
Tht' worm,; mllt•dt'd from San Quintin Buy also exhibit cnnsiderahle 
variation, the mo~l notic,~nhll' lteing in ec:>nma length, ~otna length. number 
and exlent of Yitdlarin .. ami llw rdnti\'e posilions of the iutrrnal organ:". 
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Figure 2. Tubuiovesicula lindbergi. A: from Paralichthys californicus; B: front 
u~plocottus armatus australis; C nnd D: from Hypsoflsettu guttulata gullulata, 
Ventml vie-ws, 
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Oh:;;l'!Ttttion:- on living materiul showed that tlu: ce;;omu i:;: usually insidP 
the hody aurl that the worm chatlf:?,l\1 it:5 shape from globular to long. 
cylindrical and lupering at both l'nd~. All oh~ervations 011 Jixed materiaL 
therefore. must he viewed with rcsrn·ationi'. The writer has noted from the 
Hxt"tl material that tlw position of llw lntPnml organ:-; {testes and ovary) 
and the posterior extent of the uterus depend on whether the ecsorna is 
retradt•cl or extendPd, amL if it i:-:; extendt•d, to what Pxtent. 
Diffl'rerH't':- in th(· ::;oma le·ngth nf tht' parasite wen• noted among the 
tllff'P rlifferent hn;;l !jf.Jt'ci(·;;, <b :o-hnwu in Figure 2. The spt·einwnf: illu::trated 
from Parulich!h_F'f 1.2A) aw1 from LcplocoUus \2B) are the lurg~:sl arluh 
"JWtimt'!l~ thai were enUech•d from tJw.st' fis-h; wbilt• llH• f>pecimen from 
1/yp.'iup;wt!a l 2C.l is nm• of till' :-;mal!est mature worm:-; found. Figure 2D 
illu:-tratb the size of one of the larger spucimens from lfyp.mpst:lla. 
The occurn:m·t• of Tubulov~~sictda lindbagi in thn't' spccit>s of fi:::"he~ 
from Sun Quintin prcP;ides a m•w hll'ality reeord anrl three new ho...,t 
reeords. 
Additional Notes 
Of tlw sixtl'en different .-;pccit:s of rt~h autopsied for lhis Sti.Hiy-. 
digenetic ln•matode~ were found ill the stonuwh:'\ of only four. The foUowin~ 
lil'l indicnl<:f lhost• fish fonnd tmiHfecl!··d with ;::lonweh {ligPncs; the mtmher 
of spcdmcn,. autopsied L::. t•nclosed in pan·ntheses: 
U robnt.i8 lwllen' ( 1). ParalaiJrax nclmli}er 1' 1), Paralnbrax clalhratrp; 
( :·O, Puriclahys myriaster f 2 ,l, II cterosrichus rostrarus {2) t Ern biotica 
judcsoni 1ifl. Scorptwna p:ullala ill)~ Jlypsypops rubicundm (6). Gi!Jbou-
:da elegans (2), Gilh:cht!t;"s mirabilis fl),. EpiTteplwlus analogus tl). 
Girt•lla uigricans (] l. 
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